Respiratory tract infections (RTIs) remain the commonest reason for acute consultations in primary care in resource-rich countries. Their spectrum and severity has changed from the time that antibiotics were discovered, largely from improvements in the socioeconomic determinants of health as well as vaccination. The benefits from antibiotic treatment for common RTIs have been shown to be largely overstated. Nevertheless, serious infections do occur. Currently, no clinical features or diagnostic test, alone or in combination, adequately determine diagnosis, aetiology, prognosis, or response to treatment. This narrative review focuses on emerging evidence aimed at helping clinicians reduce and manage uncertainty in treating RTIs. Consultation rate and prescribing rate trends are described, evidence of increasing rates of complications are discussed, and studies and the association with antibiotic prescribing are examined. Methods of improving diagnosis and identifying those patients who are at increased risk of complications from RTIs, using clinical scoring systems, biomarkers, and point of care tests are also discussed. The evidence for alternative management options for RTIs are summarised and the methods for changing public and clinicians' beliefs about antibiotics, including ways in which we can improve clinician-patient communication skills for management of RTIs, are described.
BACKGROUND
Respiratory tract infections (RTIs) remain the commonest reason for acute consultations in primary care in resource-rich countries. Their spectrum and severity have changed from the time that antibiotics were discovered, when the mortality rate from pneumococcal pneumonia was over 20% (rising to 60% with associated bacteraemia). 1 Penicillin was considered a 'wonder drug' at that time, and antibiotic treatment gradually became the norm even for mild respiratory infections. However, the decline in morbidity and mortality from infectious diseases in the 20th century flowed largely from improvements in the socioeconomic determinants of health (such as, basic hygiene and sanitation), as well as vaccination, and the benefits from antibiotic treatment for common RTIs has been shown to have been largely overstated. 2 Nevertheless, serious infections that might be prevented by early antibiotic treatment still occur. Therefore, while these consultations are often considered the 'bread and butter' of general practice, they are made challenging by the need to manage diagnostic and prognostic uncertainty. No clinical features or current diagnostic test, alone or in combination, adequately determine diagnosis, aetiology, prognosis, or response to treatment. This narrative review focuses on emerging evidence aimed at helping clinicians reduce and manage uncertainty in treating RTIs. Medline was searched using the following terms: respiratory tract infections, diagnosis, prognosis, and management for relevant references, and The Cochrane Database Acute Respiratory Infections Group was searched for relevant systematic reviews.
Antibiotic prescribing
Antibiotic prescribing in primary care steadily increased in developed countries up until the 1990s when it levelled off and then declined by about a third. 3, 4 However, despite robust evidence from observational studies and randomised controlled trials highlighting little or no benefit from antibiotic treatment for most people presenting with RTI symptoms, these illnesses are still the commonest reason for antibiotic prescribing in primary care, 5 and prescribing rates have now stopped declining and may be increasing again. 4 
Re-consultations for the same illness episode
Between 15% and 20% of children with RTIs reconsult during the same illness episode, 13, 14 and between 20% and 30% of adults with lower RTIs (LRTIs) will reconsult. [15] [16] [17] Reconsultations provide an opportunity for patients (and parents) with new concerns to have these addressed. However, they can be a marker that patient (parent) concerns were not adequately addressed during the first consultation. 16 Reconsulting can increase the pressure to prescribe (unnecessary) antibiotics. Between a half 16 and twothirds 15 of adults with LRTI who reconsult are prescribed antibiotics, despite little evidence of an infection requiring antibiotics. 15 Strategies to address patient concerns during the initial consultation may therefore reduce unnecessary re-consultations.
Complications
Quinsy. The evidence for antibiotics for sore throat preventing quinsy comes largely from a single study in the 1950s of intramuscular penicillin. 18 More recent studies have included only nine cases of quinsy between them, 6, [19] [20] [21] so robust conclusions are inappropriate.
A UK case-control study using General Practice Research Database (GPRD) data found that only onethird of people presenting with quinsy had been seen in primary care with a sore throat during that illness episode. Antibiotic treatment did not protect against quinsy in those that did consult with sore throat before developing quinsy, although there was a nonsignificant trend towards antibiotics being beneficial in those who presented initially with tonsillitis. 22 A study of over a million cases of sore throat in the GPRD found antibiotic treatment was associated with a reduction in quinsy within the following month. However, the incidence of quinsy was low and 4300
How this fits in
Respiratory tract infections are common and most benefit very little if at all from antibiotic treatment. Differentiating the few patients at higher risk from a complicated course from the majority who will recover uneventfully remains a challenge, and antibiotics continue to be widely overused. Clinical prediction rules, identification of 'at risk' groups, near-patient tests, and better communication regarding uncertainty (such as use of shared decision making, interactive booklets, and delayed prescribing) can all help target antibiotics to those most likely to benefit. Public health campaigns, reinforcing basic hygiene messages, and vaccination for at-risk groups also improve outcomes and reduce inappropriate antibiotics.
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Prescribe antibiotics for immediate use and/or arrange further appropriate investigation and management for the following patients:
• Those who are systemically very unwell
• Those with symptoms and signs suggesting serious illness and/or complications (particularly pneumonia, mastoiditis, peritonsillar abscess, peritonsillar cellulitis, intraorbital and intracranial complications)
• Those at high risk of serious complications because of pre-existing comorbidity (including patients with heart, lung, renal, liver, or neuromuscular disease, immunosuppression, or cystic fibrosis, and young children who were born prematurely)
• Those who are >65 years with acute cough and two or more of the following criteria, or >80 years with one or more of the following criteria:
Ǡ Admission to hospital in previous year Ǡ Diabetes (type 1 or type 2) Ǡ History of congestive heart failure Ǡ Current use of glucocorticoids
Consider prescribing antibiotics for immediate use in the following situations:
• Bilateral acute otitis media in children under 2 years
• Acute otitis media in children with otorrhoea
• Acute sore throat or acute tonsillitis when ≥3 Centor criteria are present For all others adults and children (over 3 months) with acute otitis media, acute sore throat (or tonsillitis), common cold, acute rhinosinusitis, acute cough, or acute bronchitis, a non-prescribing or delayed-prescribing approach should be adopted.
patients with sore throat would need to be treated to prevent one case of quinsy. 23 Furthermore, within the 1 065 088 cases of sore throat, there were 'virtually no cases' of acute rheumatic fever or acute glomerulonephritis after sore throat. 23 Mastoiditis following acute otitis media. Two large retrospective GPRD studies found that treating acute otitis media with antibiotics may prevent mastoiditis, but the number needed to treat (NNT) was over 4000. 23, 24 Most (two-thirds) had not seen their GP prior to developing mastoiditis, and therefore did not have the opportunity to benefit from antibiotic treatment.
These conclusions are broadly supported by a timetrend analysis of UK hospital admission data. A 34% reduction in GP prescribing to children (the group in which these complications predominantly occur) between 1993 and 2002 was not associated with an increase in admission rates of quinsy or rheumatic fever. Data on the incidence of mastoiditis was conflicting, with an increase in hospital episodes of mastioditis and simple mastoidectomy, but a reduction in these events during the same time period in data from a general practice database. 25 Pneumonia following LRTI. The age-standardised incidence of hospital admissions for pneumonia increased by 34% between 1997-1998 and 2004-2005 . 26 Pneumonia and empyema in children are also becoming more common.
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Three retrospective studies of GPRD data explored the role of antibiotic prescribing in primary care in preventing subsequent pneumonia. The first analysed pneumonia mortality, influenza incidence, and antibiotic prescribing for LRTI in England and Wales during 12-week winter periods between 1993/1994 and 1999/2000. There was a decline in winter antibiotic prescribing for LRTI of 30.0% since 1995/1996 and a 50.6% increase in winter excess pneumonia mortality, adjusted for influenza incidence, over the same time frame. 28 The reduction in antibiotic prescribing was significantly associated with pneumonia-related mortality (P<0.001), after controlling for influenza incidence.
The second study found antibiotic prescribing for 'chest infection' was associated with a reduction in pneumonia in the month after a LRTI diagnosis. This was most marked for those aged >65 years, with a NNT to prevent one case of pneumonia of 39. 23 However, neither 'chest infection' nor 'pneumonia' are clearly defined diagnoses in primary care. It is possible that clinicians are more likely to make a diagnosis of pneumonia in patients with a cough and some features suggesting a LRTI when they have already decided to treat the patient with antibiotics, and are more likely to diagnose a 'chest infection' when a decision not to prescribe antibiotics has been made (confounding by indication).
29 Therefore, patients who have been diagnosed with a 'chest infection' and who subsequently re-consult (possibly because of unrealistic expectations about natural illness course) may be more likely to then be diagnosed with pneumonia.
The third study found that patients with LRTI who were not treated with antibiotics were at greater risk of respiratory infection-related hospital admissions and death. 30 However, the NNT to prevent one hospital admission and one death respectively, were 1002 and 7247. 30 Retrospective studies like these based on routinely collected data have inherent weaknesses (including problems with diagnosis coding, and illness definition), and the assumed NNT are generally very large. These NNTs are in a sense spurious: retrospective observational data cannot reassure practitioners that, had these people received antibiotics in primary care, they would not have developed the complication. Only large prospective studies can confidently attribute causality.
Nevertheless, these studies suggest an association between recent reductions in antibiotic prescribing for LRTI in general practice and an increase in pneumonia mortality in England and Wales.
28 Therefore, the question remains not whether all patients with LRTI should be treated with antibiotics, but how to identify the minority who will benefit.
Improving diagnostic accuracy
Clinical judgement alone lacks specificity in differentiating serious from mild infection. An Australian study of acutely unwell children presenting in the emergency department (ED) found that although the incidence of serious infection was low (3.4% for pneumonia, 3.4% for UTI, and 0.7% for bacteraemia), between 20-30% of these children were not identified as having serious infections on clinical presentation, and did not receive immediate antibiotics. In addition, 20% of children without identifiable bacterial infection received antibiotics.
31

Clinical prediction rules
Sore throat. Group A Streptococcus (GAS) is the most common and important cause of sore throat that may benefit from antibiotic treatment. 32 The probability of detecting GAS in patients presenting with an acute sore throat is 5-40%, [33] [34] [35] [36] [37] [38] [39] [40] [41] depending on clinical setting (higher in EDs and lower in primary care), season (higher in autumn and winter), age (higher in children, lower in adults), and clinical symptoms and signs. Diagnostic error is associated with unnecessary antibiotic prescribing. 42 The Centor 35 and modified Centor 43 scores (Box 2) have been validated in clinical trials. The prevalence of GAS increases with Centor score from <5% for those with scores of 0 or 1 to 60.3% for those with a score of 4.
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Similar clinical findings to those used in the Centor score (pharyngeal exudates and tender anterior cervical nodes) were identified as being most predictive of GAS in a review of the precision and accuracy of clinical examination in nine prospective sore throat studies. 44 
LRTI
Individual clinical symptoms and signs have poor predictive value to differentiate pneumonia from bronchitis. [45] [46] [47] [48] Emphasis has shifted from differentiating viral from bacterial infections to differentiating those patients who are more likely to benefit from antibiotics from those who are unlikely to benefit. 49 Biomarkers and point-of-care tests. Two biomarkers potentially useful in differentiating self-limiting from more serious infections are C-reactive protein (CRP) and procalcitonin. A systematic review of the diagnostic value of CRP testing in LRTIs, 50 and a more recent comparison of CRP and procalcitonin testing for LRTI, 51 found neither test sufficiently sensitive or specific to differentiate bacterial pneumonia from bronchitis. However, biomarker testing may be helpful in safely reducing antibiotic prescribing for LRTI, mainly through ruling out the need for antibiotic treatment.
Procalcitonin testing has been evaluated in an open randomised controlled trial of 1359 patients with LRTI symptoms (68% diagnosed with community-acquired pneumonia [CAP]) presenting to six EDs in Switzerland where 97.5% were treated as inpatients. Patients randomised to treatment based on procalcitonin monitoring received significantly fewer antibiotics without resulting in differences in clinical outcomes or adverse events. 52 Biomarkers need to be available as a point-of-care tests (POCT) to be useful for guiding empirical antibiotic treatment in primary care. CRP is currently available as a POCT that can be done in the surgery in about 4 minutes, and CRP POCTs are widely used in some parts of Europe (but not the UK) to guide antibiotic prescribing decisions. Procalcitonin POCT tests are being developed.
A community-based trial of CRP POCT and communication skills training found that both interventions resulted in independent statistically significant reductions in antibiotic prescribing for LRTI, without adversely affecting recovery or patient satisfaction. 53 However, this efficacy study required all patients to be CRP tested and the outcome was antibiotic prescribing in a limited number of consultations.
In everyday practice, GPs will not test all patients, and further studies are needed to determine the effect of providing testing facilities to practices: how often would they use it? Would it have the same impact on antibiotic prescribing?
Qualitative research exploring GPs attitudes to POCTs found enthusiasm for a hypothetical POCT finger-prick blood test that could distinguish viral from bacterial infection. 54 GPs emphasised that such a test would be most valuable in 'selling' decisions not to prescribe antibiotics to patients. Clinicians were concerned about the limited additional useful information from further tests compared to clinical diagnosis alone, that patients might deteriorate even if the tests correctly identified a viral aetiology, lack of pragmatic research evidence supporting uptake, and felt that the tests would be only ever be useful for a limited number of patients. Additional concerns included time pressures, apparatus maintenance and quality control, cost, and possible objections from patients, especially children. 54 In UK primary care, antibiotics are prescribed for over 60% of patients presenting with sore throat. 5 Empirical therapy based only on clinical score use results in inappropriate antibiotic prescribing. 39, 55 Rapid Streptococcal A throat (RSAT) swab POCTs are commonly used in parts of Europe and the US in an attempt to better target antibiotics. The best performing RSAT tests have a sensitivity of over 90% and a specificity of over 95% compared to throat swab cultures. 39, 56, 57 However, the interpretation of a positive GAS result is complicated by asymptomatic carriage. Between 8-52% of children and adolescents are healthy carriers of GAS. 58 Carriage is higher in younger children.
A Swiss study of 372 consecutive adults presenting to an ED with a Centor score of 2-4 found that RSAT testing had high sensitivity (91%) and specificity (95%) for detecting GAS compared to culture, and that systematic RSAT testing in this group was more costeffective than empirical treatment, selective RSAT testing based on symptoms, or systematic culture. 39 POCTs can rapidly detect certain viruses. A systematic review of four studies based in EDs concluded that use of rapid viral diagnostic tests for children presenting with acute febrile respiratory illness resulted in a significant reduction in chest X-rays, and a non-statistically significant trend towards reduced use of antibiotics and blood tests. 59 Larger trials are required.
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Rapid POCTs for influenza A and/or B 60 along with tests for respiratory syncitial virus (RSV) 61 are widely used in the US. The World Health Organization (WHO) advises rapid influenza POCT use at the beginning of the influenza season or an influenza outbreak to influence clinical decisions and contribute to clinical awareness. The WHO, however, recognises that testing most people during high influenza activity is impractical. 62 POCTs for Bordetella pertussis and mycoplasma are in development, but none of these are in routine use in the UK.
Identifying patients at risk of a poor prognosis
The NICE guidelines identify those at increased risk of complications from RTIs (Box 1). Risk factors for pneumonia and poor prognosis of LRTI are shown in Box 3 and 4, and risk factors for developing quinsy are in Box 5.
Most (80%) of patients with CAP would prefer outpatient treatment, 67, 68 and a randomised controlled trial has demonstrated that patients at low risk of death who are treated as outpatients resume normal activity sooner than those who are hospitalised. 69 Clinical scoring systems can add further prognostic information for patients with pneumonia and can therefore be helpful in determining the most appropriate treatment setting. Scoring systems for pneumonia severity include: the CURB (Confusion, Urea, Respiratory rate and Blood pressure), the CRB-65 (as CURB, but with additional score for age >65 years and omission of Urea) and the PSI (the Pneumonia Severity Index). The PSI is less suitable for use in primary care because of its complexity; there are seven laboratory-based investigations required. The CURB and CRB-65 are both useful for assessing pneumonia severity and predicting risk of death in hospital and out-patient settings. 68, 70 A simplification of the CRB-65 score, which uses a cut-off point for only systolic blood pressure of <90 mmHg (that is, diastolic BP not included) performed equally well when compared to the standard CRB-65 score for the prediction of 30-day mortality (Box 6). 71 Although no primary care study has validated these scoring systems or determined their impact on clinically relevant outcomes, the CRB-65 score is probably the most suitable tool for primary care, since it is quick and straightforward to use. 72 These scoring systems may perform less well in older people: a case-control study found that the CURB and CURB-65 scores performed poorly in those ≥75 years old because respiratory rate, urea, and confusion were not independently associated with mortality in this age group. 73 
Effectiveness of non-antibiotic treatments
Non-antibiotic treatments for RTIs are summarised in Box 7. • Diabetes (especially insulin dependent diabetes) 65 • Exacerbation of COPD 65, 66 • ≥2 courses oral steroids in previous year 65 • Recent antibiotic use 
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Modifying antibiotic prescribing
Enhanced consultation skills. Antibiotics are more likely to be prescribed when patients expect them. [91] [92] [93] However, patients frequently consult when antibiotics are not their main expectation, 94, 95 and clinicians are not able to discriminate well between those patients who expect and those who do not expect antibiotics. 96 Perception of patient pressure is a strong independent predictor of antibiotic prescribing. 93, [97] [98] [99] It is a major driver in prescribing antibiotics when faced with normal chest auscultation. 99 Consultations about RTIs are sometimes seen as an opportunity 'catch-up' and information-sharing can be inadequate. 100 Sharing information about the likely natural history of RTIs helps set realistic expectations about illness duration, which may reduce expectations (or perceived expectations) for antibiotics and reduce future consulting. 71 • Beta-2 agonists for acute bronchitis (mainly oral agents): little evidence for routine use in acute bronchitis in primary care, but if there is evidence of airflow obstruction with the symptoms, some adults may derive some symptomatic benefit. Only two included studies were in children, and there was no evidence of benefit.
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• Over-the-counter (OTC) medications for acute cough: review of antitussives, expectorants, mucloytics, antihistamine/decongestant combinations, other drug combinations and antihistamines concluded there was no good evidence for or against the effectiveness of OTC medications in children or adults, but that the few studies were mostly of poor design, with small sample sizes and that interventions and outcomes were so diverse that is was difficult to generalise the findings. 75 In 2008, the Commission on Human Medicines (CHM) advised about the unfavourable risk/benefit ratio of these medicines in children. The Medicines and Healthcare Regulatory Authority (MHRA) subsequently amended the product licence for cough medications for children due to safety concerns. 76 They should not be used by children under 6 years of age, and can only be purchased for children aged 6-12 years in a pharmacy. The MHRA have also recommended that certain combinations should be phased out (the combination of cough suppressant and expectorant).
• Corticosteroids for sore throats: a systematic review and meta-analysis of eight trials involving 369 children and 374 adults found that despite heterogeneity, corticosteroids significantly reduced sore throat pain in addition to antibiotic therapy mainly in patients with severe or exudative sore throat. 77 • Vitamin C for preventing and treating pneumonia: review of five trials carried out in extraordinary conditions suggested there may be a benefit at both preventing and treating pneumonia, but possibly only in those with low plasma vitamin C levels. 78 • Vitamin C for preventing and treating the common cold: no benefit in the general population, but six trials which showed some evidence may reduce the risk of catching the common cold by half in individuals undergoing short periods of acute physical or cold stress or both (for example, marathon runners and soldiers training at sub-arctic conditions); poor study designs showed inconsistent results on effect of duration or severity of a cold. 79 • Vitamin A for preventing acute LRTIs in children up to 7 years of age: some evidence for benefit if poor nutritional status, but some studies actually found increased chances of infection or worsened symptoms.
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• Echinacea for preventing and treating the common cold: some preparations based on Echinacea purpura might be effective, but no clear evidence of other preparation effectiveness or effectiveness in children. 81 • Garlic for the common cold: only one study was eligible for inclusion and showed that people taking garlic every day for 3 months had fewer colds than those taking placebo, but the duration of a cold was similar in both groups; there have been no trials examining whether taking garlic at the time of a cold reduces severity or duration.
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• Chinese medicines for bronchitis, influenza, sore throats, and the common cold: no conclusion due to study design limitations and concerns over lack of safety data. [83] [84] [85] [86] • Increased fluids: no evidence for or against, although some evidence from some observational studies that may be harmful.
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• Heated or humidified air for the common cold: in some studies this helped, in others it did not; no studies included children.
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• Humidified air inhalation for treating croup: three small studies in emergency settings in a total of 135 patients with moderate to severe croup showed there did not appear to be any benefit, but there have been no studies in primary care.
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• Non-steroidal anti-inflammatory drugs for the common cold: nine studies with 1064 patients showed improvement in most analgesiarelated symptoms, but no clear evidence of improvement in runny noses or cough. 90 • Reviews of zinc and the homeopathic remedy, Oscillococcinum, have been withdrawn from the Cochrane database.
Box 7. Summary of evidence for non-antibiotic management of RTIs Cochrane Reviews.
RCTs of interventions incorporating shared decision making during consultations, including the use of an interactive booklet in the consultation, 14 demonstrated reductions in antibiotic prescribing without adversely effecting recovery or satisfaction with care. 14, 53, 101 Public education campaigns. Patients expect antibiotics if they perceive previous benefit from them. 96 The UK Department of Health sponsored household survey found that one-third of the public still believe that antibiotics work against coughs and colds, and that increased knowledge about antibiotics resulted in patients being more likely to finish the course, keep left-over antibiotics, and self-medicate, but did not reduce the likelihood of being prescribed antibiotics. Young, highly educated women in particular were more likely to store, take, and share antibiotics. 102 An internet based questionnaire in the Netherlands found similar levels of knowledge and beliefs. 103 Smokers also are more likely to expect antibiotics and believe that antibiotics are beneficial for acute cough than non-smokers, despite no evidence of benefit. 104 Strategies aim to reduce patient expectations for antibiotics and encourage self-management. 105 These have ranged from country-specific public health campaigns aimed at either the whole population or at specific groups. [106] [107] [108] [109] National campaigns in Belgium 110 and France 111,112 resulted in meaningful reductions in antibiotic prescribing to ambulatory patients. Public intervention campaigns in the north-east of England were cost-effective in reducing antibiotic prescribing during the years when they were run. 113 The EU funds an annual Antibiotic Awareness day. 107, 110, 114 E-bugs (http://www.e-bug.eu/) teaches school children about the spread of infection, good hygiene practices, and the role of antibiotics.
Delayed prescriptions. A Cochrane review that included nine trials found that delayed prescribing can reduce antibiotic use for acute respiratory infections without harming patients. Delayed prescribing compared to immediate antibiotics was associated with reduced patient satisfaction in three trials, and no difference in two. However, delayed antibiotics may have little advantage over not prescribing them at all where it appears safe to do so. 115 Nevertheless some clinicians find delayed antibiotics are easier to implement than refusing antibiotics altogether, and a time trend analysis of UK data suggested that delayed prescribing was responsible for a 10-15% reduction in antibiotic use by children between 1998 and 2003. 25 
Prevention and treatment of seasonal influenza
Vaccination. Systematic reviews of the efficacy (ability of the vaccine to prevent confirmed influenza cases), British Journal of General Practice, December 2010 N Stanton, NA Francis, CC Butler e472 effectiveness (ability of the vaccine to prevent influenza-like illness) and safety of vaccines are limited by lack of current, well-designed RCTs. [116] [117] [118] A systematic review on the use of influenza vaccination for healthy children found evidence of efficacy in children older than 2 years but little evidence for children under 2, no comparisons of safety, and a marked difference between vaccine efficacy and effectiveness. 117 If immunisation in children is to be recommended as a public health policy, large-scale studies assessing important outcomes and directly comparing vaccine types are urgently required. A similar review on the use of influenza vaccination for healthy adults found little support for use as a routine public health measure. 118 Even in older people, the effectiveness of influenza vaccination is modest in long-term care settings and less so in communityresiding residents. 116 Anti-virals -neuraminidase inhibitors. The recent H1N1 influenza pandemic increased interest in neuraminadase inhibitors in preventing and treating influenza. It is unclear whether data from use in seasonal influenza is applicable to pandemic situations. Two recent systematic reviews, based on evidence from prophylaxis (four trials), treatment (12 trials), and post-exposure prophylaxis (four trials), both concluded that these drugs did not result in meaningful symptomatic improvement in seasonal influenza. 119, 120 Whether oseltamivir reduces influenza-related LRTI complications remains unclear. The 2005 Cochrane systematic review concluded that it did. 121 However, the most recent Cochrane review withdrew this conclusion on the basis that none of the original studies had been powered to detect differences in severe adverse events, and the authors had been unable to obtain trial data on complications from eight of 10 trials from an originally included meta-analysis. 119, 121 Systematic reviews of the use of neuraminidase inhibitors in children (four trials of treatment and three trials of post-exposure prophylaxis) came to similar conclusions; a small benefit in terms of illness duration and reduced household transmission, but little effect on asthma exacerbations or antibiotic prescribing. 123 Some strains of influenza virus have developed resistance to existing antivirals amantidine, rimantadine, and the neuraminidase inhibitor, oseltamavir. If we are to preserve the value of antiviral agents, their use must be targeted at those most likely to benefit.
CONCLUSION
The shared international resource of antimicrobial sensitivity is diminishing and all prescribers have a 'stewardship' responsibility. There are currently few new antibiotics being brought to market, especially for agents effective against gram-negative organisms. 124 Increasing antibiotic resistance is a major public health concern. 10, 125 Even if new antibiotics are brought to market, resistance is likely to emerge with their increasing use. The same is true of antivirals.
Resistant bacterial infections in the community are common and patients with resistant infections are unwell for longer, increase work load in general practice, and increase costs. [126] [127] [128] Recent antibiotic prescribing is the greatest risk factor for carriage of resistance 129 and for resistant infections. 130, 131 The effect is greatest in the month following treatment, but persists for up to 12 months. 131 Reducing antibiotic prescribing at practice level impacts favourably on resistance locally. 132 However, clinicians are rightly concerned about reduced prescribing resulting in potential harm for their patients. Ongoing research into identifying patients likely to benefit from antibiotic treatment and identifying those who can safely be managed without antibiotic treatment is an urgent priority. Nevertheless, as highlighted in this review, there is already considerable evidence that clinicians can draw on to enhance the quality of their antibiotic prescribing decisions. Advances in biomedicine will help patients most if applied in the context of enhanced consultation skills that effectively involve patients in reaching and owning evidence-based prescribing decisions. This will further help manage the burden of uncertainty that is inherent to managing RTIs in primary care.
